Electronic Version 
Stylesheet Version vl.1.1 

Description 

BACKLIGHT UNIT FOR CHANGING LAMPS 
THEREIN CONVENIENTLY 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to a backlight unit of a plane 
display, and more particularly, to a backlight unit for 
changing lamps therein conveniently. 

[0003] 2. Description of the Prior Art 

[0004] Backlight units are known in the art. The backlight unit, 
which is a key element in the fabrication of liquid crystal 
displays, is widely used in digital cameras, PDAs, vehicle 
satellite navigation systems, computer monitors, flat panel 
TVs and so on. Typically, a backlight unit, which is gener- 
ally installed underneath a display panel, comprises a light 
source (or multiple light sources) and a light diffusion 
means for providing a uniformly distributed light source. 
According to the position of the light source, backlight 



units are typically divided into two major categories: edge 
light type and direct-type, wherein the direct-type back- 
light unit can provide higher intensity of light and is thus 
more suited for large size display panels, such as display 
panels or TV panels, than the edge light type. 
[0005] Referring to Figs.l of a cross-sectional diagram of a di- 
rect-type backlight unit according to the prior art, a dis- 
play 10 includes a display panel 12, an optical sheet com- 
posed of a diffuser sheet 14 and a prism sheet 16, and a 
diffusion plate 18 positioned on a backside of the display 
panel 12. A plurality of lamps 20 are positioned within a 
bottom frame 26, and a reflecting sheet 22 is positioned 
on an inner surface of the bottom frame 26. The bottom 
frame 26 is combined with a top frame 24, so as to fix the 
display panel 12 with the underneath elements of the 
backlight unit. 

[0006] The reflecting sheet 22 reflects light from the lamps 20 to 
improve light utility. The diffusion plate 18 diffuses the 
reflected light into uniformly distributed light. Normally, 
the diffusion plate 18 is made of acrylic or polycarbonate 
(PC) materials with a transmittance of approximately be- 
tween 50% and 80%. In order to provide more uniform 
light, a surface of the diffusion plate 18 can be further 



printed with inks to form distributed dots thereon. The 
diffuser sheet 14 is made of polyethylene terephthalate 
(PET) or polycarbonate materials with a thickness of ap- 
proximately between 0.11 and 0.15mm. The prism sheet 
16 is made of polyester or polycarbonate materials to col- 
lect light and thus enhance front brightness of the display. 
[0007] since the backlight unit has heat radiation problems and 
the users always demand longer and longer product lifes- 
pan to the displays, it is not easy to ensure that each lamp 
within the backlight unit has the same lifespan. When one 
of the lamps is broken, it is necessary to prepare tools 
such as a screwdriver to separate the display panel, the 
diffuser sheet, the prism sheet and the diffusion plate 
from the backlight unit individually and carefully to 
change a new lamp. The procedure of changing the new 
lamp is not only very troublesome but also possible to re- 
sult in device pollution or destruction to affect the quality 
of the display. Sometimes the users may directly change 
the entire backlight unit because of not knowing how to 
change the lamps within the backlight unit, resulting in 

unnecessary waste. 
Summary of Invention 

[0008] it is therefore an object of the claimed invention to pro- 



vide a backlight unit capable of changing lamps therein 
conveniently to solve the above-mentioned problems. 

[0009] According to the claimed invention, the backlight unit in- 
cludes at least an optical sheet and a diffusion plate fixed 
to a backside of a display panel, and the optical sheet and 
the diffusion plate form an upper module with the display 
panel. The backlight unit further includes a bottom frame 
positioned below the upper module and a plurality of 
lamps positioned within the bottom frame. The backlight 
unit is capable of changing the lamps within the bottom 
frame after removal of the upper module above the bot- 
tom frame. Therefore, it is not necessary to separate the 
elements such as the optical film and the diffusion plate 
from the bottom frame individually and the device pollu- 
tion or destruction can be prevented. 

[0010] An external electrode fluorescent lamp (EEFL) can be se- 
lected to replace the conventional cold cathode fluores- 
cent lamp (CCFL) in the backlight unit of the present in- 
vention. Appropriate buffer sheets may also be positioned 
on portions of surfaces contacting with the lamps, so as 
to prevent collision damages to the lamps. In addition, a 
conductive clip is introduced to contact with an external 
electrode of the lamps and connects the lamps to an in- 



verter according to the present invention, so as to reduce 
high voltage wires and simplify the procedure of changing 
the lamps. 

[° 01 1 ] It is an advantage of the present invention that the back- 
light unit fixes the optical sheet and the diffusion plate to 
the backside of the display panel to form the upper mod- 
ule. When changing lamps, the entire upper module is re- 
moved easily. Therefore, it is not necessary to strip down 
the elements such as the display panel, the optical sheet 
and the diffusion plate individually. As a result, device 
pollution and destruction resulted from the stripping pro- 
cedure can be effectively prevented, so as to ensure the 
good quality of the display. 

[0012] These and other objects of the claimed invention will be 
apparent to those of ordinary skill in the art after reading 
the following detailed description of the preferred em- 
bodiment that is illustrated in the various figures and 

drawings. 
Brief Description of Drawings 

[0013] pig.l is a cross-sectional diagram of a backlight unit ac- 
cording to the prior art; 

[0014] pigs. 2 and 3 are cross-sectional diagrams of a backlight 
unit according to the present invention; 



[0015] pig. 4 is a schematic diagram for changing lamps in a 
backlight unit according to the present invention; and 

[0016] pig. 5 is a partial-enlarged diagram of a backlight unit ac- 
cording to the present invention. 
Detailed Description 

[0017] Referring to Figs. 2 and 3, Figs. 2 and 3 are cross-sec- 
tional diagrams of a backlight unit of a rectangular plane 
display having two longer sides and two shorter sides ac- 
cording to the present invention. Fig. 2 is a cross-sec- 
tional diagram along the longer sides of the display, and 
Fig. 3 is a cross-sectional diagram along the shorter sides 
of the display. As shown in Figs. 2 and 3, a display 30 in- 
cludes a display panel 32, an optical sheet composed of a 
diffuser sheet 34 and a prism sheet 36, a diffusion plate 
38 positioned on a backside of the display panel 32, a 
plurality of lamps 42 positioned within a bottom frame 
46, and a reflecting sheet 44 positioned on an inner sur- 
face of the bottom frame 46 to surround the lamps 42. 

[0018] a plurality of fixing elements 50 are used to fix the dis- 
play panel 32, the diffuser sheet 34, the prism sheet 36 
and the diffusion plate 38 to an inner surface of a top 
frame 40, thus forming an upper module. A length of the 
upper module is approximately greater than a length of 



the bottom frame 46, so that the top frame 40 can be 
fixed to an outer surface of the bottom frame 46 using a 
plurality of screws 48, or to the bottom frame 46 and a 
plastic frame 48 within the bottom frame 46 at the shorter 
sides of the display 30. In a better embodiment of the 
present invention, a plurality of buffer sheets 52 are 
pasted up on lower surfaces of the fixing elements 50 or 
other regions contacting with end electrodes of the lamps 
42. For example, a plurality of buffer sheets 53 are pasted 
up on portions of the bottom frame 46 and the plastic 
frame 47, so as to prevent collision damages to the lamps 
42. 

[0019] Referring to Fig. 4, a schematic diagram for changing 

lamps in the backlight unit shown in Fig. 3 is illustrated. 
Since the fixing elements 50 are used to fix the diffuser 
sheet 34, the prism sheet 36 and the diffusion plate 38 to 
the display panel 32 to form the upper module and fix the 
upper module to the top frame 40, the upper module can 
be separated from the bottom frame 48 merely loosing 
the screws 48. Therefore, the lamps 42 to be changed are 
easily exposed according to the present invention. It is not 
necessary to strip down the elements such as the display 
panel, the optical sheet and the diffusion plate individually 



as in the prior art. As a result, the lamps can be changed 
more efficiently and conveniently without lowering the 
good quality of the display according to the present in- 
vention. 

[0020] Referring to Fig. 5, a partial-enlarged diagram of a back- 
light unit of the present invention is illustrated. As shown 
in Fig. 5, appropriate buffer sheets 52 and 53 are posi- 
tioned at the end electrodes of the lamps 42, so as to 
prevent the lamps 42 from colliding with other elements 
of the backlight unit when taking off the broken lamps 42 
or putting down new lamps 42. In addition, an external 
electrode fluorescent lamp can be selected to replace the 
conventional cold cathode fluorescent lamp in the back- 
light unit of the present invention. In this case, a conduc- 
tive clip 54 is introduced to contact with an external elec- 
trode 41 of the lamp 42, thus connecting the lamp 42 to 
an inverter (not shown). A high-voltage alternating cur- 
rent (AC) flows through the inverter, the conductive clip 
54 to the lamp 42, and then flows back through the lamp 
42, the conductive clip 54 to a low-voltage end of the in- 
verter. As a result, the amounts of high-voltage wires can 
be reduced and the conventional soldering procedure of 
the lamps can be simplified to make it more convenient to 



change the lamps of the backlight unit. 

[° 021 ] In contrast to the prior art, the present invention fixes the 
optical sheet and the diffusion plate to the backside of the 
display panel to form the upper module. When changing 
lamps, the entire upper module is removed easily. There- 
fore, it is not necessary to strip down the elements such 
as the display panel, the optical sheet and the diffusion 
plate individually. As a result, the backlight unit of the 
present invention is capable of changing lamps therein 
conveniently, and the device pollution and destruction re- 
sulted from the stripping procedure can be prevented, so 
as to ensure the good quality of the display. 

[0022] Those skilled in the art will readily observe that numerous 
modifications and alterations of thedevice may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



